Sudan has a large and growing private health sector. No survey was done in Sudan to show the extent of the use of private health care services by the population. Also precise data on tuberculosis (TB) diagnosis and treatment in the private sector are not available.
uberculosis (TB) is a major cause of illness and death worldwide, especially in Asia and Africa. Globally, 9.2 million new cases and 1.7 million deaths from TB occurred in 2006, of which 0.7 million cases and 0.2 million deaths were in HIVpositive people 1 .The Stop TB Strategy is the WHO recommended approach to reducing the burden of TB in line with the global targets. Globally, the rate of case detection for new smear-positive cases reached 61% in 2006 1 (compared with the target of at least 70%) and the treatment success rate improved to 84.7% in 2005, just below the target of 85% 1 . Publicprivate mix (PPM) has been defined by WHO as a strategy that link all healthcare entities within the private and public sectors to national tuberculosis programs for expansion of DOTS activities 2 . Published reports of PPM projects indicate that the approach is feasible and effective, but previous evaluations are largely limited to local and individual experiences [3] [4] [5] [6] . India has the largest collection of such experiences of PPM, few of which have been reported [7] [8] [9] [10] . Private health care plays a central role in health-care provision in many developing countries that are burdened by TB and is often preferred by patients. For example, 79% of first-line health care in Pakistan is provided T by private practitioners (PP), and in India 60-80% of out-patient health care is provided on a private basis [11] [12] [13] [14] . Most Private Practitioners are currently poorly regulated [15] [16] [17] [18] It is therefore timely to focus on the impact that PPM DOTS can have for those who are known to bear the highest burden of TB morbidity and mortality: the poor and vulnerable. 
Data management and analysis
Data were entered on SPSS version 11.Chisquare test was used to compare between proportions. 2-sided student t test was used and the 0.05 level of significance was used.
Ethical considerations
The study obtained ethical clearance from the ethics committee of the Federal Ministry of Health. Informed consent was taken from the participating health workers.
Results
The distribution of private health care facilities in Sudan shows that between 51% and 71% of clinics and hospitals, and around half of the private laboratories and private pharmacies and X-Ray units exist in Khartoum and the rest in the other states ( (Table 3 ). There was no significant difference in the case load during the two periods (P>0.05). Although 59.1% of the interviewed physicians correctly mentioned the TB treatment regimens, only 8(12.3%) physicians prescribed these regimens to their patients. Similarly, only 10(15.4%) physicians requested sputum smear examination for TB diagnosis. However, around two-thirds of physicians followed up their patients during the treatment period (Table 4 ). 16 . The patients treated in the private healthcare facilities obtain their drugs from the private pharmacies. Almost all of the physicians refuse the idea of free follow up of patients as they have many expenses to run their clinics, and almost all of them stated that no patient was followed up till the end of the treatment (personal communication with doctors during the interview).This is also consistent with reports from other developing countries 20, 21 . By extrapolating the number of cases treated in the surveyed clinics to the North Sudan, a minimum estimate of 12,388 TB cases would be treated in the private clinics in one year period, apart from those managed by traditional healers and public non-NTP sector. These cases were not routinely notified by their physicians and the number that reached the NTP to obtain free treatment was not investigated in this study. These results suggest that a considerable proportion of cases are managed outside the national TB control program, and that they are not adequately managed according to the NTP guidelines. According to a community based survey on the use of health services by the community in Sudan 22 around 50% of the community has access to health services. Accordingly, the total number of TB cases notified to the NTP (24,142 cases of all TB forms in 2007) and detected in the private sector (12, These results indicate that that a considerable proportion of cases are managed in the private sector which is generally not notifying its cases to the NTP. However, the prospects of engaging these providers in PPM initiative are quite high since 60% of the clinics exist in Khartoum, and their number is not huge.
Conclusions
A considerable proportion of cases is inadequately managed by the private sector and are not notified to NTP. The information delivered by this study can be used to develop a workable PPM model with the private sector. The enabling factors are: the majority of clinics are in Khartoum state and their numbers are relatively limited; the patients cannot afford buying the anti-TB drugs; and the physicians need to keep their follow-up on the patients.
